TITLE OF THE INVENTION 



SYSTEM , DEVICE, AND METHOD FOR INPUTTING IMAGE, 
AND STORAGE MEDIUM THEREFOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to server- client systems 
in which shared use of an image input device over a network 
is facilitated. 

Descript ion of the Related Art 

Recently, scanned images have been widely utilized in 
applications, such as optical character recognition (OCR) 
and photoretouching software, by using a system in which an 
image input device, such as a scanner, and a computer are 
connected by a local interface, such as a small computer 
system interface (SCSI). 

Generally, there are two types of image acquiring modes, 
one of which is a batch transfer mode. In the batch 
transfer mode, the entirety of an image is scanned, and then 
the entire scanned image is transferred at one time to an 
application. The other mode is a sequential transfer mode 
in which parts of an image are transferred in sequence each 
time a part has been scanned. 
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The batch transfer mode is advantageous in that 
processing performed by the application is simplified since 
data can be received by the application all at once. In 
contrast, the sequential transfer mode is disadvantageous in 
5 that processing performed by the application becomes more 

complex since the application must receive partial data 
several times. On the other hand, the sequential transfer 
mode is advantageous in that the application side can be 
informed of progress during the scanning processing. If it 

10 is necessary, partially scanned images can be displayed, 

thus enabling a user to evaluate the image. 

In general, the image transfer mode to be used is 
predetermined according to each application. The 
application instructs a driver which transfer mode is to be 

15 used, that is, the batch transfer mode or the sequential 

transfer mode. 

When the image input device and the computer are 
connected over a network, such as a local area network (LAN) , 
the batch transfer mode is disadvantageous in that the 

20 application puts excessive load on the network depending on 

the image to be scanned. Therefore, when a large image is 
to be scanned by the scanner connected to the network, the 
type of application which can be used is limited. The user 
may not select application software according to the user's 

2 5 preference . 
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SUMMARY OF THE INVENTION 



In order to solve the above problems, it is an object 
5 of the present invention to provide an image input system 

for preventing excessive load from being placed on a network 
when an image input device is used over the network. 

To achieve the foregoing objects, an image input system 
is provided in which at least first and second information 

10 processing units are connected via a network. A first 

control program is installed in the first information 
processing unit. The first control program controls an 
image input device to supply input image data to various 
application programs by a predetermined image input 

15 interface. A second control program is installed to supply 

image data input by the image input device to a first 
application program installed in the second information 
processing unit by transferring control information, which 
is exchanged between the first application program and the 

20 first control program, based on the image input interface 

via the network. Furthermore, a third control program 
compulsorily changes part of the data exchanged between the 
first application program and the first control program via 
the second control program. 

25 Preferably, the image input interface may include, as 



- 4 - 



modes for transferring image data from the input device to 
an application program, a first transfer mode for batch- 
transferring image data and a second transfer mode for 
dividing image data in data block units based on an 
5 instruction from the application and transferring blocks of 

the image data in sequence. The third control program may 
change the first transfer mode designated by the first 
application program to the second transfer mode. 
Accordingly, the network traffic are prevented from 
10 temporarily being congested, and system failures are thus 

prevented. 

BRIEF DE SCR I PT T ON OF T HE DRAWINGS 

15 Fig. 1 is a block diagram of a server computer and a 

client computer according to a first embodiment of the 

present invention ; 

Fig. 2 is an external view of the server computer and 

the client computer of the first embodiment; 
20 Fig. 3 is a block diagram of the configuration of 

modules in a program for the server computer of the first 

embodiment; 

Fig. 4 is a block diagram of the configuration of 
modules in a program for the client computer of the first 
25 embodiment ; 
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Fig. 5 shows an example of a screen for selecting an 
image scanner of the first embodiment; 

Fig. 6 is a flowchart showing a process of the first 
embodiment ; 

5 Fig. 7 is a flowchart showing a process according to a 

second embodiment of the present invention; 

Fig. 8 shows a memory map according to a third 
embodiment of the present invention; 

Fig. 9 shows the configuration of a network system of 
10 the first embodiment; 

Fig. 10 shows an example of a screen used to set 
scanning conditions of the first embodiment; 

Fig. 11 shows examples of progress indicators in a 
"sequential transfer mode"; and 
15 Fig. 12 shows example of progress indicators in a 

"batch transfer mode". 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 The present invention will be understood from the 

following description of the preferred embodiments with 
reference to the accompanying drawings. 

Fig. 9 shows an example of the configuration of a 
network system according to a first embodiment of the 

25 present invention. Referring to Fig. 9, computers 901, 902, 
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and 904 are connected to a local area network (LAN) 906. 
Scanners 903 and 905, which are image input devices, are 
locally connected to the computers 902 and 904, respectively. 
The present invention is not limited to scanners and is 
5 applicable to image input devices other than scanners, such 

as digital cameras . 

In the network system, each computer can use the 
scanner which is locally connected thereto. Also, each 
computer can use the scanner connected to another computer 

10 over the network. Specifically, an application, such as OCR 

software, running on the computer 902 acquires and utilizes 
an image scanned by the scanner 903 or the scanner 905. 

In the following description, the computer 902, on 
which the application for acquiring a scanned image is 

15 included, is referred to as a "client computer". The 

computer 904 for allowing the client computer to use the 
scanner 905 over the network is referred to as a "server 
computer". When the computer 904 is to use the scanner 903, 
the computer 904 becomes the client computer, and the 

20 computer 902 becomes the server computer. 

Fig. 1 shows the configuration of a system including 
the server computer, which is an image input device, 
according to the first embodiment. Each component described 
below is connected to a system bus 1 . The system includes a 

25 central processing unit (CPU) 2 and a program memory (PMEM) 



3. The PMEM 3 appropriately selects and loads a program 
used to perform various processing, such as editing and 
controlling the image input device, from a hard disk 15 and 
causes the CPU 2 to perform processing. Created data is 
stored in the PMEM 3, which serves as a memory for storing 
data. The PMEM 3 is also used as a temporary memory for 
storing text data input by a user using a keyboard 9. 

A communication control unit 4 controls input and 
output of data to and from a communication port 18. A 
signal output from the communication port 18 is transferred 
to a communication port of another unit 20 connected to the 
network through a communication line 19. In the first 
embodiment, the other unit 20 is a client computer. Data is 
communicated through the communication control unit 4 with 
devices, such as printers and image input devices, for 
shared use over the network. 

Although the network such as the LAN is described in 
the first embodiment, the present invention is also 
applicable to a public network including the communication 
port 18 connected to the communication control unit 4 and 
the communication line 19. 

The system includes an image scanner 5, an image input 
and output (I/O) control unit 6, a first printer 7, and a 
second printer 17. Image data scanned by the image scanner 
5 is expanded on the PMEM 3, and the expanded data is 



further expanded on a video random access memory (VRAM) 11. 
Subsequently, the data is displayed on a cathode-ray tube 
(CRT) 13. 

The keyboard 9 and an input unit or peripheral device 
10 are connected to an input control unit 8. An operator 
issues a system operation command by operating the keyboard 

9. The peripheral device 10 is used to select image 
information, text data, and numeric data on the CRT 13 to 
designate processing and to set scanning parameters. In the 
first embodiment, a mouse is used as the peripheral device 

10. By arbitrarily moving the cursor using the mouse in the 
X- and Y-directions on the CRT 13, an option can be selected 
from a menu. In addition, image data, graphic data, text 
data, numeric data, and scanning parameters can be selected 
and edited. The system includes a display output control 
unit 12. Data displayed on the CRT 13 is expanded as bit- 
mapped data on the VRAM 11. For example, in the case of 
graphic data, a graphic pattern in accordance with the 
location and rendering attribute information of the graphic 
data is expanded on the VRAM 11. Software control directly 
generates a cursor on a display area of the VRAM 11, and 
hence the cursor can be displayed. 

The system further includes an external storage control 
unit 14 and disks 15 and 16 for storing data files on which 
image data, graphic data, text data, and numeric data are 
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recorded. For example, the disk 15 is a hard disk, and the 
disk 16 is a floppy disk. In the first embodiment, the hard 
disk 15 stores programs such as an image input device 
control function, a server extension, and a network server 
5 function. Storage media, such as a read only memory (ROM), 

the floppy disk 16, a compact disc read only memory (CD-ROM) , 
the hard disk 15, a memory card, and a magneto-optical disk, 
can be used to store these programs. 

A configuration similar to that shown in Fig. 1 applies 
10 to a system including the client computer. 

Fig. 2 is an external view of the server computer. A 
main unit 23 includes therein the system bus 1, the CPU 2, 
the PMEM 3, and the communication control unit 4. The 
floppy disk 22 is set in a floppy disk drive 21. Image data, 
15 graphic data, text data, and numeric data are written to the 

floppy disk 22. Also, image data, graphic data, text data, 
and numeric data recorded in the floppy disk 22 are read. 

The external view of the client computer is similar to 
that shown in Fig. 2. 
20 The present invention may be conveniently implemented 

using the server computer or the client computer including 
the hard disk 15 having recorded thereon various programs. 
The invention may also be implemented by providing another 
system, server computer, or client computer with a storage 
25 medium storing a program that can implement the present 
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invention and causing the system or the computers to read 
and execute the program stored in the storage medium. For 
example, the floppy disk 22 having recorded thereon an image 
input device control function program, a server extension 
program, and a network server function program is set in a 
floppy disk drive 21 of another server computer* This 
server computer loads the programs into a hard disk 15 
thereof and executes the loaded programs. In this manner, 
the present invention can be implemented using another 
server computer. 

Fig. 3 shows the configuration of function modules in 
the server computer of the first embodiment. 

In the first embodiment, a Technology-Without -Any- 
Interested-Name (TWAIN) device having a general interface is 
used as an image input device, and a Hypertext Transfer 
Protocol (HTTP) is used as a general network protocol for 
controlling communication of scanned image data. 

An HTTP server module 31 uses the HTTP protocol to 
transfer data created by the server computer to the client 
computer. The HTTP server module 31 also transfers 
information given by the client computer to a server 
extension module 32. The server extension module 32 
analyzes the information transferred from the HTTP server 
module 31 and controls a TWAIN control STUB module 33, an 
OCR module 34, and an image data format converting module 35. 



- 11 - 



The server extension module 32 uses the HTTP server module 
31 to transfer data scanned by the TWAIN device connected to 
the server to the client. 

The TWAIN control STUB module 33 performs processing to 
5 list a plurality of TWAIN drivers 36 connected thereto and 
to select one of the TWAIN drivers 36 in accordance with an 
instruction from the client * The TWAIN control STUB module 
33 sets parameters of the selected driver and transfers the 
resultant image data to the server extension module 32 . 

10 When the client computer sends a request to convert the 

image data scanned by the TWAIN device into text data, the 
OCR module 34 is invoked by the server extension module 32. 

The image data format converting module 35 is a module 
for converting the format of image data obtained by a TWAIN 

15 device 37 into the image data format designated by the 

client. 

The TWAIN drivers 36 are modules for controlling a 
plurality of TWAIN devices connected to the server computer. 
The TWAIN control STUB module 33 uses the general TWAIN 
20 interface to communicate with the TWAIN drivers 36. Hence, 

shared use of an arbitrary TWAIN device (and the 
corresponding TWAIN driver 36) over the network is 
accomplished by utilizing these modules. 

Scanning directive information is transferred from the 
25 application running on the client computer to the TWAIN 
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driver 36 through the TWAIN control STUB module 33. The 
TWAIN driver 36 performs scanning of an image based on the 
scanning directive inf ormation . 

When the "sequential transfer mode" is designated by 
the application, the image is scanned in scanning units and 
parts of the image are transferred in sequence by the HTTP 
server module 31 to the client computer each time a part has 
been scanned. 

When the "batch transfer mode" is designated by the 
application, the image of the designated size is scanned and 
the scanned image is then batch- transferred by the HTTP 
server module 31 to the client computer. When acquiring an 
image in the "batch transfer mode", the network traffic per 
unit time is increased greatly while the image is being 
transferred. 

Fig. 4 shows an example of the configuration of 
function modules in the client computer of the first 
embodiment . 

Referring to Fig. 4, an image input device manager 42 
and image input device control modules (general I/O) 43 are 
components required to enable a general application 41 to 
gain access to image scanners 44 connected locally to the 
client computer. 

A client function control module 45 and two pieces of 
image scanner function connection information 4A are 
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components required to enable an image scanner connected to 
the server computer over the network to scan an image. 

The image input device manager 42 provides the 
application 41 with a general image input and output (I/O) 
5 interface such as TWAIN. The image input device manager 42 
communicates information with a designated one of the image 
input device control modules 43 under the control thereof in 
response to a directive from the I/O interface. 

The image input device control modules 43 each include 

10 a general input/output (I/O). The image input device 

control modules 43 control the image scanners 44 each 
connected by the general interface, which is arranged in 
accordance with the image input device manager 42. The 
image input device control modules 43 provide the general 

15 interface. Specifically, the image input device manager 42 

is, for example, a TWAIN manager, and the image input device 
control modules 43 are TWAIN drivers corresponding to the 
respective image input devices 44. The image scanners 44 
are locally connected to the client computer. 

20 The components required to enable the image input 

device connected to the server computer to scan an image 
will now be described. 

The client function control module 45 controls the 
entire modules forming a client extension. An image input 

25 device connection information generating module 46 utilizes 
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a network client module 48 to obtain attribute information 
of the image input device connected to the server computer 
and information required to establish network connection, 
thus generating the two pieces of image input device 
5 connection information 4A. At the same time, virtual image 
input device control modules 49 are automatically generated. 
Since the virtual image input device control modules 49 are 
generated, the image input device manager 42 can handle 
devices over the network as if they were virtually connected. 

10 A general image I/O interface converting module 47 

converts the control information obtained by utilizing the 
network client module 48, which is used to control the image 
input device at the server side, into the general interface 
in correspondence to the image input device manager 42. The 

15 general image I/O interface converting module 47 does not 

directly supply the interface function to the image input 
device manager 42. Instead, the general image I/O interface 
converting module 47 supplies the interface function to the 
image input device manager 42 via the virtual image input 

20 device control modules 49. 

The network client module 48 converts the format of 
data into a communicable format, which corresponds to the 
general network protocol, so that the modules at the client 
side can communicate with modules at the server side over 

25 the network. 
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The virtual image input device control modules 49 are 
generated in one-to-one relationship with the preset image 
input devices over the network. Basically, the virtual 
image input device control modules 49 return the 
5 corresponding image input device connection information 4A 
or transfer the information to the general image I/O 
interface converting module 47. Also, the virtual image 
input device control modules 49 transfer the resultant 
information to the image input device manager 42. In other 

10 words, the virtual image input device control modules 49 

only perform intermediate processing. Since a large portion 
of the actual processing is performed by the general image 
I/O interface converting module 47, the virtual image input 
device control modules 49 can be small. Hence, overhead is 

15 small even when a plurality of image input device modules 

are created over the network. 

Fig. 5 shows an example of a screen for selecting an 
image input device by the client computer. A device 
selecting screen 50 is displayed on the CRT 13 by performing 

20 predetermined operations in the application 41. 

A list box 51 is used to select an image input device. 
The list box 51 displays a list including an image input 
device connected to the client computer and image input 
devices connected over the network. In the list box 51, the 

25 name of the image input device connected to the client 
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computer is displayed, and the names of the image input 
devices over the network and the names of server computers 
to which the image input devices are connected are displayed 
In the first embodiment, the selected image input 
5 device is indicated by a check mark. The image input device 
can be selected using the peripheral device 10 by moving a 
pointer operatively associated with the peripheral device 10 
to a desirable image input device and clicking a button of 
the peripheral device 10. Alternatively, the image input 

10 device can be selected by key input using the keyboard 9. 
By selecting and pressing a selection button 53, the 
selected image input device is confirmed. By selecting and 
pressing a cancel button 52, the operation thus far is 
cancelled. The pressing is performed using the peripheral 

15 device 10 or the keyboard 9. 

Although the name of the image input device is used to 
select the image input device in the example shown in Fig. 5 
the identification number of the SCSI can be used when the 
image input device is connected to the SCSI. 

20 Although the selectable server computers are in the 

same domain in the example shown in Fig. 5, it is also 
possible to select an image input device in another domain. 

Fig. 10 shows an example of a screen for setting image 
input device scanning conditions, which is activated by the 

25 client computer. 



- 17 - 



Referring to Fig. 10, there are settable parameters 
such as a scanning resolution 1007, a scanning magnification 
1003, a scanning width 1004, a scanning height 1005, and a 
width/height unit 1006. When a scan button 1002 is pressed 
5 subsequent to setting these parameters, the image input 

device starts scanning image data, and the acquired image 
data is displayed on a region 1008. A size 1009, which is 
the size of image data to be scanned (hereinafter referred 
to as "scanned image size"), is computed based on preset 
10 values for the parameters 1003 and 1007. The scanned image 

size 1009 is used in a second embodiment described 
hereinaf t er . 

In the first embodiment, when the application 41 
designates the "batch transfer mode" while an image is being 
15 scanned via the network, the operation mode is switched to 

the "sequential transfer mode" and scanning directive 
information is transferred to the server computer side. 

Fig. 6 is a flowchart showing a process according to 
the first embodiment. 
20 In step S601, an operator selects an image input device 

to be used by the application 41. The selection is 
performed on the device selecting screen 50 shown in Fig. 5. 

In step S602, the scanning directive information is 
transferred from the application 41 through the image input 
25 device manager 42 to the client function control module 45. 
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At the same time, the application 41 designates the image 
transfer mode (the batch transfer mode or the sequential 
transfer mode). 

In step S603, the client function control module 45 
5 checks whether the selected image input device is locally 

connected to the client computer or is connected to the 
network. In step S604, the client function control module 
4 5 determines the check result. Since the client computer 
manages the image input device by distinguishing the 

10 connection state, i.e. whether the image input device is 

locally connected or is connected to the network, the 
determination can be performed based on the management 
information. If the image input device is connected to the 
network, in step S605, it is determined whether the image 

15 transfer mode designated by the application 41 is the 

"sequential transfer mode". 

In steps S604 and 605, the process is separated into 
three cases: "the image input device is locally connected" 
(No branch of step S604); "the image input device is 

20 connected to the network and the sequential transfer mode 

has been designated" (Yes branch in steps S604 and S605); 
and "the image input device is connected to the network and 
the batch transfer mode has been designated" (Yes branch in 
step S604 and No branch in step S605). 

25 If it is determined that "the image input device is 



locally connected" , the image transfer mode has no influence 
on the network. Hence, the transfer mode designated by the 
application 41 is used as it is. Specifically, in step S607, 
the client function control module 45 outputs scanning 
directive information to each image input device. In steps 
S609 to S612, an image is transferred to the application 41. 
In the sequential transfer mode, an image is scanned in 
scanning units in accordance with the image input device. 
In the batch transfer mode, an image of the designated size 
is scanned. 

If it is determined that "the image input device is 
connected to the network and the sequential transfer mode 
has been designated", in step S607, the client control 
function module 45 transfers scanning directive information 
to the server computer over the network through the general 
image I/O interface converting module 47 and the network 
client module 48. Subsequently, the image is batch- 
transferred from the server computer by processing in steps 
S608, S610, S613, and S614. 

If it is determined that "the image input device is 
connected to the network and the batch transfer mode has 
been designated", in step S606, the client function control 
module 45 switches the image transfer mode, which is 
included in the scanning directive information transferred 
from the application 41, to the "sequential transfer mode". 
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In step S607, the client function control module 45 
transfers the scanning directive information to the server 
computer over the network through the general image I/O 
interface converting module 47 and the network client module 
5 48. In steps S610 and S615, the client function control 

module 45 receives an image in the sequential transfer mode 
from the server computer. In step S616, the client function 
control module 45 batch- transfers the received image to the 
application 41. Accordingly, the client function control 

10 module 45 virtually transfers the data in the "sequential 
transfer mode" . 

As described above, according to the first embodiment, 
when the application 41 designates the "batch transfer mode" 
when the image is scanned over the network, the transfer 

15 mode is switched to the "sequential transfer mode" and the 
scanning directive information is transferred to the server 
computer side. Accordingly, even when the application 41 
has designated the "batch transfer mode" as the image 
transfer mode, it is possible to prevent the network from 

20 bearing too heavy a load caused by transferring a scanned 
image . 

When the size of the scanned image is not so large that 
it will not put a heavy load on the network, it may be 
disadvantageous in that the scanning time is prolonged due 
25 to overhead caused by virtually transferring data in the 
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"sequential transfer mode" using the client function control 
module 45. 

According to the second embodiment, when the 
application 41 has designated the "batch transfer mode" 
5 while scanning an image over the network, the image transfer 
mode is switched to the "sequential transfer mode" when the 
size of the scanned image is equal to or larger than a 
predetermined threshold value. When the size is smaller 
than the threshold value, the image is scanned in the image 
10 transfer mode designated by the application 41. 

Fig. 7 is a flowchart showing a process performed by 
the client computer in the second embodiment . 

Processing steps differing from those in Fig. 6 are 
described below. 

15 As in the first embodiment, the application 41 on the 

client computer activates the image input device to start 
scanning an image (steps S701 and S702). The application 41 
transfers the scanning directive information, which includes 
the image transfer mode (the batch transfer mode or the 

20 sequential transfer mode) and the information such as the 

scanned image size set by the user on the setting screen 
shown in Fig. 10, to the client function control module 45. 

If it is determined, in step S704, that the selected 
image input device is connected to the network, the process 

25 proceeds to step S705-1. 
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In step S705-1, it is determined whether the 
application 41 has designated the "sequential transfer mode" 
as the image transfer mode. If the determination is 
negative, that is, if the "batch transfer mode" is 
5 designated, the process proceeds to step S705-2. 

In step S705-2, the client function control module 45 
determines whether the scanned image size, which is 
designated by the application 41, is equal to or larger than 
the predetermined threshold value. The threshold value 

10 indicates an upper limit of the scanned image size not 

having a great impact on the load of the network. If the 
determination in step S705-2 is negative, the image is 
transferred in the "batch transfer mode" as designated by 
the application 41. If the determination is affirmative, in 

15 step S706, the client function control module 45 switches 

the image transfer mode, which is included in the scanning 
directive information sent from the application 41, to the 
"sequential transfer mode". In step S707, the client 
function control module 45 transfers the scanning directive 

20 information to the server computer on the network through 

the general image I/O interface converting module 47 and the 
network client module 48. 

The subsequent processing steps are similar to those 
shown in Fig. 6. 

25 As described above, according to the second embodiment. 
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when the application 41 has designated the "batch transfer 
mode" when scanning an image via the network, the image 
transfer mode is switched to the "sequential transfer mode" 
when the size of the scanned image is equal to or larger 
5 than the predetermined threshold value. When the size is 

smaller than the threshold value, the image is scanned in 
the image transfer mode designated by the application 41. 
Therefore, when the size of the scanned image is such that 
it will not influence the load on the network, the image is 

10 scanned in the image transfer mode designated by the 

application 41. It is thus possible to suppress influence 
of overhead caused by virtually scanning and transferring 
data in the "sequential transfer mode". 

A third embodiment is described next. 

15 In the first and second embodiments, systems are 

described in which one of the sequential transfer mode and 
the batch transfer mode is selected, and the scanned image 
obtained by the image input device such as the image scanner 
is transferred to the client computer via the network. 

20 According to the third embodiment, a technique is described 
for displaying optimal image transfer progress (hereinafter 
referred to as a "progress indicator" ) to a user of the 
client apparatus in accordance with the selected image 
transfer mode, that is, the sequential transfer mode or the 

25 batch transfer mode. 
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In the case of the sequential transfer mode, the image 
input operation is performed in parallel with the image 
transfer operation. Hence, the user of the client apparatus 
is not conscious of the operating time prior to the start of 
5 transferring the input image data. 

In contrast, in the case of the batch transfer mode, 
the server computer starts transferring an image to the 
client computer subsequent to the completion of inputting 
the image. The operating time prior to the start of 
10 transferring the input image data relative to the overall 

operating time is longer than that in the sequential 
transfer mode. 

According to the third embodiment, the optimal progress 
indicator in accordance with the image transfer mode informs 
15 the user of detailed progress of the image scanning 
operation. 

Fig. 11 shows an example of a display screen showing 
progress indicators in the sequential transfer mode. A 
display screen 1101 shows a progress indicator 1102 

20 indicating the number of scanned pages relative to the total 
number of pages. A progress indicator 1103 indicates the 
size of scanned data relative to the size of the overall 
data for the page being scanned. The progress indicator 
1103 indicates the stages of progress by displaying progress 

25 indicators 1104, 1105, 1106, and 1107 in ascending order of 
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size as parts of the image are received in sequence by the 
client computer. 

Fig. 12 shows an example of a display screen showing 
progress indicators in the batch transfer mode. A display 
5 screen 1201 includes a progress indicator 1202 indicating 

the number of pages scanned relative to the total number of 
pages, as in the progress indicator 1102 shown in Fig 11. A 
progress indicator 1203 indicates the size of scanned data 
relative to the size of the overall data for the page being 

10 scanned. Unlike the progress indicators in Fig. 11, the 
progress indicators in Fig. 12 separately indicate two 
different statuses. Specifically, a first status indicates 
that data to be transferred from the server computer is 
being generated from a scanned image on one page. A second 

15 status indicates that the image data is being transferred 

from the server computer to the client computer. Switching 
from the first status to the second status is performed when 
the client computer starts receiving the image data from the 
server computer. 

20 According to the third embodiment, the appropriate 

progress indicator mode is selected in accordance with the 
selected image transfer mode, that is, the sequential 
transfer mode or the batch transfer mode. The user is thus 
informed of detailed progress of the image input operation. 

25 Although the image input device is a TWAIN device in 
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the above embodiments, an image input device with another 
type of interface can be used. 

Fig. 8 shows an example of a memory map indicating the 
arrangement of data in the PMEM 3 of the server computer and 
5 the client computer in the above embodiments . The memory 

map includes an operating system (OS) region 101, a program 
region 102 occupied by a word processing software program, a 
data region 103 used by various programs, and an unused 
region 104. The upper the region, the lower the address. 

10 The lower the region, the higher the address. 

The present invention can be achieved by a computer (or 
CPU or MPU) of a system or an apparatus by reading a storage 
medium having recorded thereon software program code 
implementing the functions of the above embodiments and 

15 executing the program code. In this case, the program code 

itself performs the functions of the above embodiments, and 
the present invention is embodied by the storage medium 
storing the program code. 

The storage medium for providing the program code 

20 includes, for example, a floppy disk, a hard disk, an 

optical disk, a magneto-optical disk, a CD-ROM, a CD- 
recordable (CD-R), a magnetic tape, a nonvolatile memory 
card, or a ROM. 

The present invention covers not only the case in which 

25 the functions of the above embodiments are performed by 
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executing the program code read by the computer, but also a 
case in which the OS or the like running on the computer 
performs part or the entirety of the actual processing based 
on instructions from the program code, thereby performing 
5 the functions of the above embodiments. For example, an 

application program interface (API) provided by the OS can 
be used in the above embodiments to facilitate processing 
such as automatically adding national information to a cover 
page and displaying additional information on a cover page 

10 preview. 

The present invention also covers a case in which, 
after the program code read from the storage medium is 
written to a memory of an add-on board inserted in the 
computer or an add-on unit connected to the computer, a CPU 

15 of the add-on board or the add-on unit performs part or the 

entirety of the actual processing based on instructions from 
the program code, thereby performing the functions of the 
above embodiments. 

The program code may be MPU-native code. Alternatively, 

20 the program code may be written in a predetermined 

interpreter language, and the program code is converted into 
the MPU-native code when running the program code. Also, 
the program code may be script data written in a 
predetermined format, which is to be interpreted and 

25 executed by the OS. 
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As described above, according to the present invention, 
when the "batch transfer mode" is designated by the 
application via the network, the transfer mode is switched 
to the "sequential transfer mode" and the scanning directive 
information is transferred to the server computer side. It 
is thus possible to prevent excessive load, which is caused 
by transferring the scanned image, from being placed on the 
network. 

According to the invention, even when the application 
has designated the "batch transfer mode" via the network, 
the image is scanned in the image transfer mode designated 
by the application when the size of the scanned image is not 
so large that it will not put a heavy load on the network. 
It is thus possible to suppress influence of overhead caused 
by virtually scanning and transferring data in the 
"sequential transfer mode". 

Accordingly, the choice of image -associated 
applications which can be used by the user is not limited. 

While the present invention has been described with 
reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. The scope of 
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the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



